(i9) iss»MRFf*fliaBa 

(43) IK^Kl 0 
2001 ^8 £ 16 B (16.08.2001) 




PCT 



(10) 



WO 01/59918 Al 



(51) SEBttfttfll 7 : 

(21) 5R*tfcHS^: 

(22) gRfcUKS: 

(25) SRfcbS<D«I§: 

(26) SBttBflfDVfS: 



H02M 7/5387 
PCT/JPOQ/00712 
2000 #2«9B (09.02.2000) 
B*H 



(71) ffififiA f*@£B< ^TODS^illC^^r;: = 
llltl^^tt (MITSUBISHI DENKI KABUSHIKI 
KAISHA) [JP/JP]; T 100-8310 m£«H 1 ftffll2*l(Drt 
nT§2#3-^ Tokyo (JP). 

(72) |g^#;fccfctf 

(75) $£IB#/fflgiA (mm\Z^l\T<Dft): 01*11* 
(YAMAMOTO, Akihisa) [JP/JP], S OJ- (HTVAMA, 



Kazuaki) [JP/JP]. 2fc£iL«;& (HATAE, ShlnJI) [JP/JP]; 
xl0O-831OKS<S5^ttffll3&©l*3Z:T@2#3# = 
£*aM*5££4±ft Tokyo (JP). 

(74) ffc3£A: »llf *V(AOYAMA, Tamotsu et al.); T 

540-0001 *6Efa*f£rtT**E#JllT@3»7^IMP 
If JU *0J^S*»^T Osaka (JP). 

(8i) m&mcmto): jp.us. 

(84) ft&mak&Jz 3-P»>/<f#it(AT,BE,CH 4 CY > DE ) 
DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 



= (54) Title: INVERTER DEVICE 
M (54) #B 38 <&€!*: <f 



< 

00 
tH 

ON 
ON 

O 

O 




R21 

A. . . (MINUS SURGE) 



(57) Abstract: An inverter device is provided with 
a circuit that protects its high- voltage IC for driving 
a bridge circuit from damage and malfunction. 
The inverter device comprises an inverter circuit 
including at least one pair of switching elements 
(Ql, Q4) connected in series across a DC source in 
the forward direction; an inverter drive circuit for 
driving the switching elements, the inverter drive 
circuit including at feast one high- voltage IC (13) 
whose input and output signal reference potentials 
are different from each other potential; a clamping 
circuit (D13) for setting a high -voltage reference 
terminal (Vs), to which the output signal reference 
potential is applied, at the potential of low- voltage 
reference terminal (VSS) to which the IC reference 
potential and the input signal reference potential are 
applied; and a circuit (R21, D21) for dividing the 
voltage between the low-voltage reference terminal 
and the negative terminal of the DC source. 
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(57) Abstract: An inverter device is provided with 
a circuit that protects its high-voltage IC for driving 
a bridge circuit from damage and malfunction. 
The inverter device comprises an inverter circuit 
including at least one pair of switching elements 
(Ql, Q4) connected in series across a DC source in 
the forward direction; an inverter drive circuit for 
driving the switching elements, the inverter drive 
circuit including at least one high-voltage IC (13) 
whose input and output signal reference potentials 
are different from each other potential; a clamping 
circuit (D13) for setting a high-voltage reference 
terminal (Vs), to which the output signal reference 
potential is applied, at the potential of low-voltage 
reference terminal (VSS) to which the IC reference 
potential and the input signal reference potential are 
applied; and a circuit (R21, D21) for dividing the 
voltage between the low-voltage reference terminal 
and the negative terminal of the DC source. 
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ElCl l~l 6(0#|SEii!|^fV S S!4, #J£J£taR 2 l iK#J£ffifitR 2 1 i^M 
^iJlc^iK^ ftfc'<^ 9 4 KD 2 l ^6*5i*lilHl8S 2 l LTfl-gBmiHg^iS 

S-iSIfffi I c 1 l - l 6 {c&^T, #»|f»«#X^*a^-lNti. St(£:-f5«-tt*JW{B*A 
Tjjg^Up, Vp, Wp, Un, Vn, W n K * ft ft » ffi. is ft , # IE fli A 2) $£ V 

c cRv&'mmmAtiffi : T-*:te-rfci£®\mmffi* v s s », esEmsa 2 2 coi^st/ft® 

tc^ft^ftttlS L-Ctg*S£ft"C P5. 

utEici i~i 6it, znznm zm®mi&X'mi$.z nx ^ z> =. t a>e>, 11 

-C (4 iS5 ffil± I C 1 3 co gBlHiig 0IJ }>. & TP U T *J U , BE I C 1 1 , 12, 14-16 
0>«-rt«5|Hmii««&L-C^5. :»;i/i>f», »T, i*»flE I C 1 3 oB^Co^tRUi 
L , «!©i(iE I CCllffCo^-CltiltiE I C 1 3 t IU fit "C fc 5 co "C co ift H 4: « ffl£ T 

M Bffi I C 1 3 14 . A 77 '< y 7 r 2 5 , Nf^-zHWOSh^f^ ( K T . N M O 
S h y l/iS* 9 kWJ£) 2 6 , IfitftR 2 7 SO 5 '<la]?g 2 8 filSSixTl^. A 73 

/<y7T2 5K6l»t, ATliS HMttit * A^lJS-7- I N (C . ttl * 14 N M O S h 7 ^ ^ ^ 
^2 6Wy-H:. EliIA^Sl±jElfilA*ffl-?VCC!c, ft «tt« A * JUS liffiffi 

NMOS h 7 V V* 9 2 6 © K I'Y >I4. tRR 2 7 t K?-f^B»2 SCOA^Sk:^*! 

Ztimmz ii, NMOSF5yy^26ff) y-^ I4<6£E«S2P*?- v s s icmm * Jit 

^5, NMo'sh7y^^2 6RO!fijSR 2 7 (4, A tt '< v ? T 2 5 (O til 73 {f ^ Sr , 
«*«>*ffi*»b#V^fc 7 P -X -f ^ ^mScOif 5 2 9 4ig*LT 

K5'f/<@B2 8i:*iV^t > a573«i4i«»)ElC. l SftHi/jiafOUTi:, Effl9ffi 
aSA°7jffil47 a w ^^«iHE«A71^^V b lc. ft « * « A73 « (4 V o - y 
jHftfflJA77*^^^-r^BE«8SJ»4IS^ V s t-t4x-en«tt Sixties, ccoi^ic. Ati 
/^•y7r2 5> K7l'^- 5 lHlSS2 8S.tJ ; U'-<^->7^2 9(4, * ~> 7 h @ K * M f& b t 

^•5. *fc. SItffi I C 1 1-16 a -7 1 -< V-^S^EdilA^^ 1 ?- V b k fflffififlS 

JpffiV V s i (73Ffl{rf4. M^-T 5ittaE«jIH 3 1 - 3 6 **JfcttSJxT V^J. 
- co 4 9 /f*^»c*5V>-C. 12 11, illCtJIi 5 i^iSffi I C 1 3coJlffllH]SS*«3tHL-C^ 
L/tBS&T-fc'?. |H2^ffl^-CKlIlHlSS2 lcoi)](1s(COV>T:tJt0^-rS„ ^«e*5. E12T-I4, 
§tm<D4 ^¥9 9 >^f4^a&L-Cl>S 0 #l-»»tt»^U~Wlc*n^nft U 

*|-Si5*W«tt«B^-Nfcro|llllc»feLfc-r'f + ^*tl«>*-^ (BT. ^ * - i: 

ft, RSIIillS 2 1 co^ffifefetR 2 1 ^7>7-/^-KDl 3tioT»Eit5 



(6) 



JP 3577478 B2 2004. 10. 13 



#EEffiiaR 2 1 <Dfi«ttt*«*#V*»£. fiJE«*!|i*^ V S S b #1- 
^N(c:ifcix5i§>ftJ£ ! CI 3»ftfflil «fitR 2 1 laotHK^ ixt It K 

fca>ib, tsKR 2 i iccftvucmm. ^tc<4 ¥4 *- kd 2 i xmmwmm i 1 fc'<-r 
/^L-cat-r. t^i?t4< - iftsi i icna* 45 «t 5 ft&sfc&iaf £ ft^is fc* 

ft 13, El 1 .at) 5 H 2 T* 14, ^^-y^>i/^?-Ql~Q60igiJ)SrtT9 I C £ *^»J b 

tRilfcis. *8flli. - ixtcPS^fS tco-c-lift < , ^-f ?f >^^»Slt(IPi: 

k^;u->7 h@Kt, m r m *icmw.m& fan it t &mm-r 10 

Sr ft -f u -> 7 h HI 8S t? « t« ^ iS Itffi I C (C t ii ffl "t" 5 C i: AS T* # S „ 113(4, r 
CD J: 9 ft4i-&0^1feWfl?ffi 1 ICJ3I+ S-f — * »g<Ofi!irofJiJ4:* Lfc0T-fe <9 , E) 4 14 
. 0 3 X * L iti ft JE I C (D !h] 8S (F'J & fl^ L fc 121 T* £> S „ 

ft *5 . El 3 X- (4 . m 1 -C* * L fc -< V '< - * Si B 1 <o * -t* y ^ > ¥ * =f- Q 1 fc S tt fc A 
ftffil cfc*<oJlfflls]8&{JiJlcLT*LT*5<9, * tf> <dl <o iii ft ffi I CRt/^coJiiatHlSglc 
ti^-CtP#T'fc5»-CSII5Ltt^„ *fc, H3&tfB4tl±, HI 1 fc Is) C t> co 14 PI C 
SttiLtB*), z ~ TM4 * <o I£ W & # Bl& 5 fc ft El 1 k<oi®&fi.<DZ>-3&W-t z>« 
m 3 (=. *5 «t S HI 1 fc <0 tfl j* £, 14 , * -f y^^^S^Q 1 ~ Q 3 CO # ^ 5 y * * W«E1* Hi ffl 
©IfitR4 1~R4 3?:^ L-C»JS-*-**H»*«* J FU~WIC*«-r5 fc ft I- , * W y * 
y^i?Q4~Q6»§x? 7 ^ ***ttaffl«)ffit(iR 4 4 ~R 4 6 & 7> LXKUmmW: 20 
ggjjgT- N \z.mm. Lfc E) i <o#S5»J£ I Ci 1 ~ l 6«75rtWIUKS:«*5i*lcN 

O R Ih] S§ N 4 1~N4 6Jrifii»LfcItt*)5. 

El 3 (C *5 <^ T , NOR[H]SSN4 1~N4 6t4, - * <0 A 77 4£ # . t l^'*^*' 

*RCAASiftltl(»5, itiftfl I Cl 1 a ~ 1 6 a <D «• ftfJ *{t ^ A /J *N ^ I NI4, M 
JS-T-5NORIH1SSN4 1~N4 6«>ffl;*jMU;:«tt<*i'K NOR0JSN4 1 ~ N 4 6©#* 
RlBA^iitt. jStfti-S^-WIWSPW^A*** U P , Vp, Wp, Un, Vn, W n IC * 

•fefc, X-f ^fy^ifQ 1 ~Q 6 co&^r. 5 y ¥ fc , Jgfct R 4 1 ~ R 4 6 fc Ol 

It gr» 14, USEE 1 C 1 1 a~16affl#A*SSl^F i n id M U X & m £ H , »6t5^ 
BEIC1 la~16acO#ffi7J*$^Fou t 14, N O R @K N 4 1 ~ N 4 6 »*SKA 

J^T, 14^fflv^tgIiEI C 1 3 aWi^lCOV^tJiL, {(ii (75 A ft EE I C 1 1 a , 1 
2 a! 1 4 a ~ 1 6 a ICO^T I1BBE I C 1 3 a fc P « t? #> -5 <r> X' * CD ffe W & % 

its, 

i« ftffi I C 1 3 a i4 , A*^y7T25. 4 1, NMOSh7^X*26, Pft** 
»MOSh7y^^? (»T, PMOSh7>"^#iW) 42, tltaR27, R47 
ROtK 9 HISS 2 8, 4 4-C«^$nt^5. A*^77r4 llcfc^t, A7J*!sif4A 
4S .p. F j n ic , ad 71 W i4 P M O S h =7 V *? * ¥ 4 2 CO - ht , IE <W « M A t> * (4 7 n 

-f^y^lljElATja^vbi;, A«m?¥,A^S(4iti(Efti]SmST- v slc^^^'ixtS 

PMOS h?y'^?4 20 Kl"fVtt, l£t7tR4 7i K? >f '<@8 4 4 O 1 1 H 

-PixltiSsc^^, pmos h7Vv : ^?4 2toy-xii7D-f ^y^lIMA^S^-v 
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H9!r»«LTl^. K?-f'*BB4 4ldJoV^-C, t±S7-3«!4iiiftffiIC13aCO{±i^* 
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